An intratesticular varicocele is an uncommon entity, and its clinical importance remains unclear. The diagnosis can be made in the case of an intratesticular tortuous vein that shows retrograde flow on color Doppler sonography. The anatomic location and course of the intratesticular varicocele within the testicular parenchyma and its association with the existence of an ipsilateral extratesticular varicocele may vary among patients. The pathophysiologic mechanisms remain unclear; however, it may be questioned whether there is an association between testicular atrophy and intratesticular varicocele development. Although the diagnosis is usually made incidentally, patients may rarely present with acute scrotal pain due to acute thrombosis of an intratesticular varicocele.
A n extratesticular varicocele is a frequent clinical disorder, affecting approximately 15% of men. 1, 2 An intratesticular varicocele is a rare form, with a reported prevalence ranging from 0.4% to 1.7%. 2, 3 However, the true prevalence may be underestimated because of the unusual nature of the condition. The underlying cause and clinical importance of an intratesticular varicocele are still not well understood. A literature search for "intratesticular varicocele" resulted in limited data obtained from studies with small numbers of patients, particularly emphasizing the sonographic features, such as the shape, size, and distribution of intratesticular varicoceles. [1] [2] [3] [4] The diagnosis of an intratesticular varicocele can be made in the setting of an intratesticular vein that reaches 2 mm or greater in size and shows a positive Valsalva maneuver response. 3 However, Atasoy and Fitoz 4 reported that a threshold value of 2.0 mm was inadequate for the diagnosis of an intratesticular varicocele, and they suggested that any intratesticular venous structure with retrograde flow on color Doppler sonography should be diagnosed as an intratesticular varicocele, regardless of the venous diameter.
Intratesticular varicoceles are reported to occur more commonly on the left side, likewise for extratesticular varicoceles 1, 2, 4 ; however, in a study by Das et al, 3 the authors found 48% of intratesticular varicoceles on the right side. There is also a lack of a consensus in the literature regarding the rate of extratesticular and intratesticular varicocele coexistence. Das et al 3 reported a higher rate of isolated intratesticular varicoceles (56%) compared with other studies. [1] [2] [3] [4] The mediastinum testis, subcapsular region, or both could be involved by intratesticular varicoceles. 1, 2, 4 In this pictorial essay, various sonographic features encountered in patients with intratesticular varicoceles are presented. The article also widens the differential diagnosis of acute scrotal pain by presenting a case of acute intratesticular varicocele thrombosis. Finally, another aim was to investigate whether there is an association between intratesticular varicocele development and testicular atrophy.
Hypothesis on the Pathophysiologic Mechanisms of Intratesticular Varicoceles Based on Sonographic Findings
Although an extratesticular varicocele is a frequently encountered disorder in clinical practice, the intratesticular variant is more rarely seen. The exact underlying cause is unclear. However, it seems that intratesticular varicoceles tend to occur more frequently in patients with testicular atrophy or an ipsilateral extratesticular varicocele. It can be questioned whether long-standing extratesticular varicoceles may result in dilatation of the intratesticular veins due to increased venous pressure. However, Das et al 3 reported that 56% of intratesticular varicoceles were not associated with ipsilateral extratesticular varicoceles. On the other hand, one can raise a question of whether testicular atrophy could result in intratesticular varicocele formation. In patients with testicular volume loss, the tight and firm texture of the testicular parenchyma may loosen, thus creating potential space that could be restored by dilated veins. The occurrence of an intratesticular varicocele during the followup period in patients with previous orchiopexy that resulted in testicular atrophy may support the idea of an existing cause-and-effect relationship between testicular atrophy and development of an intratesticular varicocele ( Figure 1 ). Nevertheless, an extratesticular varicocele is a substantial and frequent cause of testicular volume loss; therefore, it is not uncommon to detect the coexistence of ipsilateral extratesticular and intratesticular varicoceles.
The anatomic location and course of intratesticular varicoceles within the testicular parenchyma also differ among studies. 1, 2, 4 It is the author's opinion that the location of an intratesticular varicocele may explain the underlying pathophysiologic mechanisms. The causeand-effect relationship between an intratesticular varicocele and testicular volume loss remains unclear. Nevertheless, it may be argued that regardless of the cause of testicular atrophy, intratesticular varicoceles tend to course through the mediastinum testis in these patients as a result of reduced parenchymal strength, which is more evident in the central part of the testis. In a study by T etreau et al, 2 intratesticular varicoceles were located in the mediastinum testis in most of the cases (6 of 9). The testicular hypotrophy rate was also high (7 of 9) in their study. They reported that testicular atrophy may cause the tissue properties of the testis to deteriorate, thus inducing enlargement of intratesticular venous structures. 2 The same theory may also explain the other type of intratesticular varicoceles affecting predominantly subcapsular veins. Kessler et al 1 found a higher rate of subcapsular intratesticular varicoceles compared with other studies. However, the testicular size was normal in 11 of 12 patients in their study. 1 Moreover, Atasoy and Fitoz 4 also concluded that the subcapsular veins could be affected to a greater degree than the mediastinal veins by intratesticular varicoceles; however, there were no data regarding the testicular size in their study. In both studies, intratesticular varicoceles were 1,2 Extratesticular varicoceles may cause testicular volume loss over time; therefore, one may identify intratesticular varicoceles in the subcapsular region of the testis unless tissue tightness is considerably reduced (Figure 2) . However, in the setting of substantial testicular atrophy, centrally located intratesticular varicoceles can be encountered during the follow-up period (Figures 1 and 3) . The time before testicular parenchymal loosening may explain the underlying mechanism for the location of intratesticular varicoceles. Therefore, it may be suggested that an intratesticular varicocele may not be the cause but rather a consequence of testicular atrophy. In a study by Diamond et al, 5 the authors concluded that an intratesticular varicocele can disappear after spermatic vein ligation. They also detected testicular rebound growth on the affected side after surgery. However, in their study, all cases of intratesticular varicoceles had ipsilateral extratesticular varicocele coexistence; therefore, testicular rebound growth is more likely due to treatment of extratesticular varicoceles, which may be the primary cause of testicular atrophy. It may also be argued that the regression of intratesticular varicoceles may be due to reestablished testicular tissue firmness as a consequence of testicular rebound growth. Nevertheless, further studies are warranted to support the authors' observations. Infertility and chronic testicular pain are the main presenting symptoms encountered in patients with varicoceles. The diagnosis of an extratesticular varicocele could be established on the basis of patients' symptoms and physical examinations in most of the cases. On the contrary, intratesticular varicoceles are detected incidentally by sonography. However, this essay emphasizes the fact that varicoceles may undergo spontaneous thrombosis; thus, presenting symptoms may vary. Thrombosis of an extratesticular varicocele is a rare entity, and thrombosis of an intratesticular varicocele is exceptional. Acute thrombosis of an intratesticular varicocele could be confused with testicular torsion due to associated acute scrotal pain (Figure 4) . The triggering cause is unclear. Theoretically, any venous dilatation with reflux flow is prone to thrombosis as a consequence of decreased flow and stasis. The presence of a hypercoagulability state and associated ipsilateral renal vein compression or thrombosis could be questioned. However, such a correlation seems irrelevant, since 2 patients with intratesticular varicocele thrombosis reported herein had no history of venous thrombosis or any sign of ipsilateral renal vein compression or thrombosis. Reduced testicular parenchymal firmness due to volume loss may facilitate thrombus formation. The clinical presentation is not specific and can be confused with more common causes of scrotal pain. Hashimoto and Vibeto 6 reported a case of thrombosis of the pampiniform plexus that was preoperatively diagnosed as an incarcerated inguinal hernia. Care should be taken in the treatment of these patient, as in any patients with deep venous thrombosis. Castillo et al 7 reported a case of pulmonary thromboembolism due to left spermatic vein thrombosis.
It seems that a left-sided varicocele or spermatic vein is more prone to thrombosis. This idea may be explained by the varicocele theory. Varicoceles commonly occur on the left side for the following reasons: the left testicular vein is longer and enters the left renal vein at a right angle; the left testicular artery arches over the left renal vein and may compresses it; and a distended sigmoid colon may compress the left testicular vein. 8, 9 Thrombosis can be detected in either an acute or a chronic state, as encountered in any other veins. Clinical findings may be insufficient for the diagnosis; however, sonographic findings could be more straightforward. In the chronic form of intratesticular varicocele thrombosis, sonography can show echogenic thrombus or septa formation within the lumen of the affected vein ( Figure 5 ). However, it should be noted that in the setting of acute intratesticular varicocele thrombosis, the diagnosis should be made cautiously, since a thrombusfilled and distended intratesticular vein can be seen as a hypoechoic lesion on sonography; thus, it could be confused with a testicular neoplasm unless serial images are obtained.
Finally, it should be noted that 2 patients reported herein had subcapsular intratesticular varicocele thrombosis. Therefore, it may be questioned whether subcapsular intratesticular varicoceles are more prone to thrombosis; however, the small number of cases and lack of similar cases in the literature are considerable limitations for further conclusions.
Conclusions
An intratesticular varicocele can be seen as a solitary finding, particularly in patients with testicular atrophy. The mediastinum testis or subcapsular region may be involved. Although the exact pathophysiologic mechanisms remain unclear, it may be considered that an intratesticular varicocele is a consequence of testicular volume loss, and such an association is more evident for a mediastinal intratesticular varicocele. It should also be noted that acute thrombosis of an intratesticular varicocele can be encountered rarely as a cause of acute scrotal pain.
